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Modification in Compressor Capsule to prevent Oil carry over to the Pulse Tube 
Refrigerator (PTR ) Cold head 

Authors : Milind Atrey, D. Crowley 



Oil Carry over in the PTR 

It is observed that oil migrates from the compressor to the PTR cold head through the 
Low pressure (LP) flex line. The reason for this is a high pressure difference developed 
due to stoppage of the PTR's rotary valve when the compressor is dynamic. When the 
rotary valve stops, the compressor pressure increases to very high value, 28-29 bar 
approximately, and the low pressure flex line experiences a sudden fall in the pressure 
down to L5- 2 bar approximately. As a result, a part of the ( oil+ gas ) mixture is 
bypassed internally without going to the adsorber and also travels across the non return 
valve (NRV) due to high pressure difference. If this action continues over a period of 
time, the LP flex line becomes flooded with oil and then the PTR cold head and the high 
pressure flex line also. The PTR in this condition can not function satisfactorily and one 
may have to discard the whole system due to severe contamination. 
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Fig.l Present System 
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Proposed Modification ^ 

The proposed modification suggests the removal of the junction shown in Fig. 1 where (o^ + 
gas ) mixture sees the IP flex line connected to the PTR cold head Instead, if the two lines gre 
separated and the compressor capsule has two parallel connections as shown below instead of 
one, the ( oil+ gas ) mixture will not be able to stream into the PTR cold head. 1^ 

The capsule has to be accordingly modified to ensure that the (oil+gas ) mixture is fed to the^^^ 
innemiost suction point of the scroll to overcome any possibility of getting (oil+gas ) mixture \^ 
in the normal return line of the system. ^ 
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Fig. 2 Proposed Modification in the system 



Advantages of this Modification 

The use of these parallel return lines separates the normal return line ( gas line ) from the 
( gas + oil) line which becomes active only when the compressor goes into internal 
bypass condition due to high pressure. If the (oil+gas) line is fed to scroll at its greatest 
suction point, oil will be prevented from entering the return LP line connected to the PTR 
cold head. 



